Structure-activity studies of the s-echistatin inhibition of bone resorption.
Synthetic Arg-Gly-Asp (RGD)-containing peptides were examined in bone resorption or attachment and detachment assays with isolated mammalian osteoclasts in an effort to elucidate the mechanistic and structural basis for the inhibition of bone resorption by s-echistatin. Bone resorption was the process most sensitive to inhibition by s-echistatin, with IC50 = 0.3 nM; inhibition of attachment to bone or detachment (lamellipodial retraction) was 30- to 70-fold less sensitive, with IC50 = 10 or 20 nM, respectively. Single amino acid substitutions within the 49-residue sequence of s-echistatin showed that although the efficacy of s-echistatin is dependent on the Arg24-Gly25-Asp26 sequence, additional residues, including Asp27, Met28, and Cys39, are also critical for potent inhibition of the resorbing activity of isolated rat osteoclasts. Because of the identification of the av beta 3 as the primary integrin on rat osteoclasts interacting the RGD peptides (Helfrich et al.), we examined the possibility of modeling bone resorption with other beta 3-mediated processes. Specifically, av beta 3 endothelial cell (human or rat) attachment to vitronectin and aIIb beta 3 platelet aggregation were compared with bone resorption for sensitivity to s-echistatin analogs, linear RGD peptides, and cyclic RGD peptides. Essentially no similarity in sensitivity to RGD peptides were observed between bone resorption, platelet aggregation, or endothelial cell attachment. Because rat osteoclasts and human giant cell tumors (osteoclastomas) shared similar sensitivity to s-echistatin and rat and human endothelial cells showed a similar sensitivity profile to RGD peptides, the dissimilarity of bone resorption to other beta 3-mediated processes cannot be explained in terms of species differences.(ABSTRACT TRUNCATED AT 250 WORDS)